Ret, Abl1 (cAbl) and Trp53 gene fragmentations in comet-FISH assay act as in vivo biomarkers of radiation exposure in C57BL/6 and CBA/J mice.
The International Commission on Radiation Protection (ICRP) has lowered the dose limits for workers and for the general public exposed to ionizing radiation. Consequently, a reliable dosimetric method for monitoring possible radiation-induced damage is of great importance in radioprotection. The counting of dicentric chromosomal aberrations and of micronuclei in peripheral blood lymphocytes is unreliable when it is applied to in vivo biopsies and for low-dose exposures. Single-cell gel electrophoresis (SCGE or comet assay), although sensitive and rapid, shows high variability when applied in vivo, probably due to prompt repair of the DNA breaks and confounding environmental factors. In this paper, we describe specific in situ hybridization of Ret, Abl1 (cAbl), and Trp53 gene fragmentations on SCGE slides (comet-FISH assay) in peripheral blood cells from C57BL/6 and CBA/J mice as an indicator of radiation-induced DNA damage. The results obtained from four mice for each experimental point (0, 1, 2 and 4 Gy of X rays) discriminated in a statistically significant way the effects of all doses when fragmentations were analyzed for the Ret, Ab1 and Trp53 genes. SCGE alone, when applied to the same specimens, produced no significant results because of interindividual and experimental variability.